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RAILWAYS;   ORIGIN  AND  DEVELOPMENT

David lie Roi

This article describes the origin of the railway and traces its develop-
ment from the tram road of the 16th-century collieries to the
network of tracks which on the continents of both hemispheres link
the great centres of population. Methods of steam, electric, and
diesel traction are described under Locomotive. See also Signalling

Long before the steam loco-
motive was thought of, vehicles
were being moved along specially-
prepared trackways to reduce
tractive effort. The resistance of a
wheel on a perfectly smooth sur-
face, such as a length of timber, is
about 20 Ib. per ton weight, com-
pared with nearly 100 Ib. per ton
on an ordinary road. Early roads
had such uneven surfaces that
teams of 12 or more horses were
needed to haul three or four tons
at a speed of less than 5 m.p.h.
Wherever possible, therefore,
parallel tracks of timber, metal, or
stone slabs were laid to reduce
tractive effort, whether by men or
animals.

All the great nations of antiquity
used some form of prepared track
or railway. The great stones for
the Pyramids were hauled on
rollers along baulks of timber laid
to form two parallel tracks. The
ancient Greeks used parallel rut-
ways cut and smoothed in the
surface of stone slabs for moving
religious statues in their temples ;
while the Romans adopted a sim-
ilar method for moving equipment
in the theatre and circus.

Coal Wagon ways

These " railways " of antiquity
seldom exceeded a few hundred
yards in length and most of them
were used for specific and occa-
sional purposes. It was not until
the development of coalmining in
the 16th century that wagonways
were built along which were hauled
or pushed several trucks linked
together to form trains. The rails
consisted of lengths of timber in
two parallel tracks laid on ground
that had been well beaten down to
form a firm foundation. To pre-
vent the wheels of the trucks from
slipping off the rails, lengths of
timber were secured to the inner
edges of the track to make a flange.

The first of these colliery rail-
ways was laid in Germany in 1520;
in 1597 a similar system for
transporting coal was introduced
into Nottingham, and two years
later into Durham. The wagons
carrying the coal were called trams
and the system of wagons and
track was called a tramway.
Motive power was the horse. One
horse could haul on a tramway
nearly eight times the load it

could pull on an ordinary road.
In county Durham an engineer
named Huntingdon Beaumont
built a number of tramways from
the pits to the river Tyne. One
of the largest was the Tanfield
wagon way, completed in 1673.
The original tramway rails of
wood were later covered with iron
platea to reduce wear.

Early in the 18th century all-
iron rails called plate rails were
introduced ; they were cast in an
L-shape, giving 2^-in. upright on
the outer side of the rail to prevent
the wheels of the truck from
leaving the track. In 1730 a
wagonway was built to bring stone
from the Bath quarries for ship-
ment at Avonmouth; this had
flat rails along which were hauled
trucks with flanged wheels, as in
the railways today. This type of
rail was also used on a line from
Leeds to Middleton, opened 1761.
The flanged rail was used on a
railway built in 1776 for a Sheffield
colliery, and was adopted for
most of the tramways built during
the next 20 years. Flanged rails
could also be used by ordinary
carts and carriages, and tramway
proprietors were able to derive
considerable income from hiring
out rights of way along their
tracks. But where the track had to
cross an ordinary road the raised
flange was a source of incon-
venience to other traffic.

In 1789 William Jessop intro-
duced an improved type of flat
rail and flanged wheel for a
railway he built to serve his iron-
works near York. The track had a
groove running along its centre
into which fitted the flanged
wheels of the wagons.

Feeders to Canals

Many miles of tramways were
built to serve the needs of the
industrial revolution, some as
feeders to the canals dug in the
later decades of the 18th century.
Most of the early tramways were
private ventures built and owned
by those interested in the trans-
port of iron and coal. Traction
was still by horse, except in a few
instances where stationary steam
engines were used to haul trains of
wagons up steep gradients.

The first tramway using trucks
specially fitted to carry passengers

was the Oystermouth Tramroad
opened in 1807. The trucks were
drawn by horses, and the " trains "
ran to a regular timetable. The
Oystermouth Tramroad was later
converted to steam and eventually
electrified ; it was still operating
in 1958 as the Swansea and
Mumbles Railway. The world's
first public railway to be author-
ised by act of parliament was the
Surrey Iron Railway, opened on
July 26, 1803. It ran from
Wandsworth to Croydon in Surrey
and carried goods only. Remains
of the iron track, part of which
was laid on stone sleepers, existed
in 1958.
First Locomotives
It was the rising cost of fodder
consequent upon the Napoleonic
wars that caused railway proprie-
tors to consider the possibility of
replacing horses by steam loco-
motives. Steam traction was first
successfully demonstrated by
Richard Trevithik in 1804 on the
Pennydarren colliery tramroad in
South Wales. During the next 10
years several tramroads in the
'Northumberland coalfields were
converted to steam traction which
proved more economical than
horses. One of the outstandingly
successful of the early railways
using steam traction was that
serving the Middleton collieries in
Durham which began working with
four steam locomotives in 1813.
In 1814 George Stephenson
started building steam locomo-
tives for the Killingworth colliery
line, and until 1826 appears to
have been the only builder of steam
railway locomotives in the world.
Much was done towards educating
public opinion in favour of rail-
ways by the writings of William
James (1771-1837). He advocated
a London-Birmingham railway
operated by steam locomotives;
the route was surveyed, but the
only result was the Stratford and
Moreton tramroad opened in 1826.
On Sept. 27, 1825, the Stockton
and Darlington Railway was
opened. The 26 miles of track were
laid out primarily for horse trac-
tion, and passengers were carried in
fyorse-drawn coaches operated by
private persons who paid tolls to
the company for use of the tracks.
A few steam locomotives were used
for coal and freight trains. Eventu-
ally the large number of single
horse-drawn coaches using the ,
Stockton and Darlington track so
slowed down steam traffic that
they had to be banned from the
tracks. Thereafter the company
introduced passenger trains drawn